In this paper, we concentrated our attention on geometry of generalized projective tensor of nearly cosymplectic manifold. In particular, we studied the ‡atness property of generalized projective tensor. This property helped us to …nd the necessary and su¢ cient condition that nearly cosymplectic manifold is a generalized Einstein manifold.
Introduction
One of the important curvature tensors is the projective tensor. According to this importance, many authors focused on its geometrical properties. Kirichenko [11] proved that nontrivial projective-recurrent K -space of maximal rank is 6dimensional manifold of constant curvature tensor. Abood [3] studied the projective tensor of nearly K• ahler manifold. Abood and Mohammed [4] proved that almost K• ahler manifold is a K• ahler manifold if it is a projective parak• ahler manifold. Shashikala and Venkatesha [20] studied the generalized pseudo-projective -recurrent N (k)-contact metric manifold. Later on, Abood and Abd Ali [1] found the necessary condition that Viasman-Grey manifold has ‡at generalized projective tensor. Abood and Abd Ali [2] studied the projective-recurrent Viasman-Gray manifold. Finally, Atceken, Yildirim and Dirik [6] , [7] , [21] , [22] studied certain curvature tensors including the pseudo-projective on some contact metric manifolds.
In this paper, we obtain some results on generalized projective tensor when it's act on nearly cosymplectic manifold. In particular, we found the necessary and su¢ cient conditions that nearly cosymplectic manifold is generalized Einstein manifold. 
Preliminaries
Let M be a smooth manifold of dimension 2n + 1 greater than 3, X(M ) be the module of smooth vector …elds on M , X c (M ) be the complexi…cation of the module X(M ) and T c p (M ) be the complexi…cation of tangent space T p (M ) at the point p 2 M .
An almost contact manifold (AC-manifold) is the set (M; ; ; ; g), where is di¤erential 1-form called a contact form, is a vector …eld called a characteristic, is endomorphism of X(M ) called a structure endomorphisim and g = h:; :i is the Riemannian metric on M. Moreover, the following conditions are ful…lled:
. In the module X c (M ), de…ne two endomorphisms and as follows: = 1 2 (id p 1 ) and = 1 2 (id + p 1 ), then we can de…ne two projections as follows:
where D [13] . At each point p 2 M ; we can construct a frame in T c p (M ) by the form (p; " 0 ; " 1 ; :::; " n ; "1; :::; "n), where " a = p 2 p (e p ), "â = p 2 (e p ) and " 0 = p . The frame (p; " 0 ; " 1 ; :::; " n ; "1; :::; "n) is called A-frame [16] .
The principle …ber of all A-frames with structure group f1g U (n) is called an G-adjoined structure space.
The matrices of the AC -structure p and Riemannian metric g p in A-frame are given by the following forms:
where I n is the identity matrix of order n [14] . An almost contact manifold is called a nearly cosymplectic manifold (N C-manifold) if the equality r X ( )Y + r Y ( )X = 0; X; Y 2 X(M ) holds [9] .
The following theorem explains the structure equations of N C-manifold in the G-adjoined structure space.
Theorem 2.1. [15] In the G-adjoined structure space, the structure equations of NC-manifold are given by the following forms:
The tensors B, C and A are called the …rst, second and third structure tensors respectively.
)Z, and has the following properties:
The components of Riemann-Christo¤el tensor of N C-manifold are given in theorem below.
In the G-adjoined structure space, the components of Riemann-Christo¤ el tensor of NC-manifold have the following forms:
(1) Râ bcd = 0;
The other components of Riemann-Christo¤ el tensor R can be obtained by the property of symmetry for R or equal to zero.
De…nition 2.2. [10]
A generalized Riemannian curvature tensor G R on NC-manifold M is a tensor of type (4; 0) which is de…ned as the following form:
is the Riemann-Christo¤ el tensor, X; Y; Z; W 2 T p (M ) and has the following properties:
(4) G R (X; X; X; X) = R(X; X; X; X).
is called a generalized Ricci tensor.
A generalized Ricci tensor is symmetric , this follows form the properties of symmetry of generalized Riemannian curvature tensor. This mean
De…nition 2.4. A generalized projective tensor G P is a tensor of type (4; 0) which is de…ned as the form:
De…nition 2.5. [11] Let M be an AC-manifold, an -holomorphic sectional curvature ( HS-curvature) of a manifold M in the direction X 2 X(M ); X 6 = 0 is a function H(X) which is de…ned as: Similar to the above de…nition, we can introduce the following de…nition. 
The main results
In this section, we calculated the components of the generalized Riemannian curvature tensor. Moreover, the necessary and su¢ cient condition that a nearly cosymplectic manifold is generalized Einstein manifold has been found. Lemma 3.1. In the G-adjoined structure space, the components of the generalized Riemannian curvature tensor of NC-manifold are given by the following forms:
3 C ad C bc ]: And the others are conjugate to the above components or equal to zero.
Proof: By using the Lemma 2.1 and De…nition 2.2, we compute the components of generalized projective tensor as the following: 1) Put i =â; j = b; k =ĉ and l = d, we have 
By the same manner, we can get the other components.
Lemma 3.2. In the G-adjoined structure space, the components of the generalized Ricci tensor of N C-manifold are given as the following form:
And the others are conjugate to the above component or equal to zero.
Proof: By using the Lemma 2.1 and De…nition 2.3, directly we obtain the above components. Lemma 3.3. In the G-adjoined space, the components of the generalized projective tensor of NC-manifold take the following forms:
The remaining components are obtained by taking the conjugated operation to the above components or are identical equal to zero.
Proof: 1. Put i =â; j =b; c and l = d. According to the De…nition 2.4, we obtain
By using the Lemmas 3.1, 3.2 and the matrices (2.1), we have
Harmonize to the De…nition 2.4, we get
Taking into account the Lemmas 3.1, 3.2 and the matrices (2.1), we obtain
By the same technique, we can compute the other components. Proof: Let M be N C-manifold with vanishing generalized projective tensor. Making use of the Lemma 3.3, we obtain
Symmetrizing and then antisymmetrizing the equation (3.3) by the indices (c; f ), we get A ac bd = 0: Conversely, let M be N C-manifold with vanishing holomorphic tensor, then the equation (3.3) takes the following formula: 
By using (2.1), we have (G r )â b = 0: 
